It is shown that 4-th order term in the translation-invariant polaron theory vanishes.
is:
where A kk ′ is a symmetrical matrix:
It is easy to see that:
Therefore: (2) is the norm of the vector Λ k,k ′ :
Let us show that the matrix A kk ′ has the structure:
For this purpose let us use equation (7.7) from [9] determining functional of the ground state Λ 0 :
With the use of (3) and (7) we get the condition:
According to [1] , [2] , matrix M 1,2kk ′ has the structure:
Hence, in accordance with condition (8) matrix A (6) has the same structure.
From (4)- (6) immediately follows that
and E
1 (2) becomes zero which was to be proved. Notice that if the total momentum of a TI-polaron P is nonzero, then matrix A no longer has the structure of (6): multiplier Q in this case becomes angular dependent. Expression for the ground state energy E(P ) given in [9] is valid in this case only in the limit P → 0.
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